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(54) DMA DATA TRANSFER DEVICE 

(57)Abstract: 

PURPOSE: To attain continuous DMA data transfer of 
data in plural blocks by setting up the starting addresses 
of plural blocks and the number of data, and at the time 
of ending the transfer of data in a block, transferring 
only the number of data from the starting address of the 
succeeding block. 

CONSTITUTION: The direct memory access(DMA) 
transfer of four blocks is executed from a memory 21 to 
an I/O control device 20 in the order of blocks 1 . 3, 2 
and 4. Namely a control circuit 1 2 receives a data 
transfer request signal (REG) 1 1 9 from the device 20, 
outputs a data transfer control signal 1 1 2 to the device 
20 and outputs a clock signal 1 10 to add '1' to a counter 
16 and subtract 'V from a counter 18. An address for 
DMA data transfer data is outputted from the counter 
16 to the memory 21 and the device 20 outputs the REQ 
1 1 9 to the circuit 1 2. Then the value of the counter 1 8 
becomes '1' and a REQ 1 16 is outputted to the circuit 
1 2 to end the DMA data transfer of a block 1 . 
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dfOOPa^&T KUX*fig}^-r*»l©«}t^mi. DMA 

r~ ^mtoMimicm i <Dmm^sticem$tifcmth 

MAx-5f^«S(c*it,^r, miEmKDmt^&icW. 

jt^rsiixmsm 2 ©s^stcafgc® DM A t'- nmm 

iri L. *iJfii#S:*5BuiBr F u 

^l8{CDMA7=-i»tej||-rS7"-if®g§J&T FUX^g: 

HSr Fu;^*»X^«)^;i-cs:S-r^<tifeK. 

*l/fc*>i- ^*»=&«5£-r-5 C <b *#»<t-r 5 DM At'- 

[it*:S2 3 DMA7^-5fe^*tf'57=^-:i'©:;^Di, 
f©S*6r FUX^fiS^-rSUKD^gJf^Si. DMA 

TFU:^*i9:^U, DMAT'-^r^f •5>7'-:>©T F 
UX*i«^-r2.TFUX|«*^S<t. DMA^-^^ji 

^SKiS^snyt^JSr Fu:J^«:Bfrtar fu;^^# 

^jK, DMA7'-$fej^5rfl|iSI-rS$ljai^©5rW-r-&D 

MA7^-i?iEjM$lS(c*ji^r. mria^ 1 ©e^Kfca 
^#ecc D M A 7"- ^-r 7^- 3? OH^r F u X <& 
iSJ&r Fu>^^J®;X^0fe^riftS-r.5<ki*>K:. *iJS 

titer- ^(D^icm Uc^^t' ^ *^*«3E-r -5 C i^rlf 
®i-rs DMAf^-d^SSit^a. 

1000 1} 
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i*{CB8^^^>©-C**. 
C0002} 

[fi£*©S^'«] 7^-^©:/D -:'i'*sffl!^??fit. 
^(Dzfa V 47^(i;JcDMA*fflt,»rfej|lf SJ&&K:*sti 
r». lo©:;^a-^i'©fe^*!5i^7-rsacc. tfi 
*®a^g*^'DMAf'-$iSai^tf'5 7'-i'©-7'D-^ 

10 ^rgl^L'. ;Jj©-7'ci 7 i'CDMAT'-^'fe^^rtf otrt,^ 

[0 0 0 3 ] <!:C6*^c©:^tc*st,»rw. io©^a 

SilS*«'>:«:DMAT^-3»«tejll«:?f^7'-af©:/0 5; 

©^feBMTFbxi. x-^f©|g(*S:Sort,^?.©f , <p 
*A!iS*^g(c<J:^5t8iTFu;^i« f'-i'CtSt©^© 

ra«DMA 7=- ^»feiM*«t*»w-r-2><bc> ^rais*'«§c 
20 ^-f AT-^J hK:ig»!or'<-;^T Fu>^ut^:^^f<t^- 

X*'^7>FUi?;^^{C If **!iaJIS*5?2t> D M A t"- 

^*tf ^ -7 i'©$fegir F uxif'-^r©^*** 
ii*. ^©<ii*l-:>©^D-;»i'©7^-3'©DMA7'-5» 
l£^i(?7iSS«:*U> FT FU:3^US^;^5»<!:*U>F* 
■t;> F Uv'y^if^cgiS-r-SCitCcfcD, l-5©:/a5/i' 
©DMA7=-5'lra^f^(cjlMl/-c;X©::^P 5- i'CDMA 

S (m«!^g3¥3-8 8 0 5 7^#M) . 
[0 004] 

ffiCCfct^r t>iti^ailgCC J: o r D M A 7=^- 

tf ^-^n ixo^r Fux<t7'-^©ia©S*jZ>«?>^ 

r>rii-SJS^K:»d'-f-73{»Jif-^ AT-? F*Lr. Hfigfc 
1 7'a-^i'©DMA7^-i?^*5*^TLrt,>S{cfc*>*> 
to^-T'XtcDMAT'-f ^jil«r?T^:/a ;^©5tair F 

Sfc, ^^»7^-ft5[3!)5il>Ajri,i:/a7i'©^«:^-r 

sB#raj:»)3®i,>4z-r-7«:g:siy&t^n«^ce>-r. dma 

40 f=-f|SjM^iti-Cf'-5»©f»**oJ^-rS»^fC»$-f T 

[0005] c©J: 5^£Pp^S«:S*Lr^c3n 

1 o©:ra y i'©DMA7'-i'fB^T©gK:ii;^«:;x 
(Dzfa-j i'©DMA7^-$^*rai&-c5r.5J:^«:-rs 
^S^ffiet^S^>©t?*i.. 

[0006] 

[pjH'S:^^TS/c«?)©#g] :$^?«». DMAx-f 

^*if ^ 7^" ^©:^ci :y i'©^ * ^artccfew-spg 

50 *&T FUXiJ±C«SSIf'-i»S[«:ia3£-r4C<!:«:J:»3. 
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D M A ^m^m^n "^DMAr- drSSJIJgaoc^JCi 
[0 00 7 ] 10 

feme. ^Xo^z/u V ^omthr F iy:^^^h^-^(Dmc 
[0 008] 

(fC^l^Xiit^^ »; ^PflrtCD 4 oCD^i^^lE;;: D M a r'- 20 

Kit^gi Komf&mx^^. mm(^ict. uMAy^-^ 
Ay'-^^m^mi.^^^'^') 2 1 iAai;t7*rr(aisiH2 o 

[0 00 9 ] HltC^jt^r. 1 UMc^qacDDMA-^- 

DMAr'-^^mmmi 1 1 ^rsuaj-r-s^jai^si u 

t:<D»[ilgSr*-So 1 3(3:DMAf'-i^ei^^tf^f' 30 

-^cD:/n y ^(omPhr F u>^*<^-ram i (omn^ 

mtbX(Diyiy::<d^mx$>K^. 4 ocD Ui^;^ ^ 1 3 a . 
13 b. 13 c. I 3 (li)^^mf&$tlXi^^. ^i^m 
ggl 9(Ccfco-CDMA'r-:>i£3iS-r6'r-a?<D:/n 

[0 0 10] 1 4«DMAr-t5?K3|-r6r-i5?©S[^ 

1 4a. 14 b. 14 c. 1 4 d:?^^^^^ 
3nr*$f). cp^ffiSgl QCCjCoTDMAT^'-^fe 

^WtmtifcmP^r Fuxcc>FtieT^f'--^^«u5^x 

^14a^. Ut^X^ 1 3 bJC^S^tifciateT FUX 
tcit^E-r-Sf'-^jS^^bS^X^^? 1 4 b^. UixX^13 

c{ciS:^$ia/cra>Sr Fu;^{c*tje-r'S7'-i5?SE«ui> 

[0011] 1 5«-feU^^-C&«?. Uiy7.^mi 3(rC 

i9:^stiTc^^4op§j&r fuxcd^ ^;^ccdma7=- 
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1 6«DMA7'-df^^€>f'-:$f©TFU:^* 

^-r-^^r Fu;^^^^|g<hbrco:^»^>^t?*o. -fe 
u ^ 3? 1 5 rilJR L /cggj^r f u x ^smcc l r iiscc. 

[0 0 12] l7\tt^]y^^X^^. \yzy7.^mi 4(iC 
mM^tlXi.>^4-D(Dr'-^WL(0^^:X(tCDMA7'-^ 

mk^n^':^ny^<D'f-^^ 1 bxmtithr 

iR'r^i><Dx$>^^ I suDMAT-^^&motci'-^ 

'^^m^'r^mm^^tLX(Oi:jO>^X$yK^. -feU^^ 
1 7 rjiJR? tl/cf^- ^la^Si?^:^ 't; > F t^^'i? 

ill/. l«:>a:o/c^,^.-Cr^n«:.e7*^7(i-^ (BES) 1 
1 6 ^$iJfflIlpIK 1 2 tcmT4>CDr^€.. 

[0013] mmtj:mf&^i>r>DMA7'-^mkms(fC 

(O-ZTU y ^ i-ZfUy^X \ Q^^^f^h 5 1 1 ^'^Xf- 
^1^5 1 2i@. -Zfxxy ^2 \ b \ 2#Sfe^^6 1 0 2 3# 
tfirr-":S?i45 1 2<B. ::^ci*:'^3 : 1 0 2 4Sifi;^^6 
I 5 3 5#iar7^-:$'iS[5 12<H. ^\Xy^A \ 153 
6S«6?:^>^2 0 4 7#Jfe^'r-^ISt5 1 2ffl) ^:/a > 
d7i. :ra';.^3. ^n'yi?2. :/ay^4<Dmx. m 

mLDMA'f-^mmr^m^^mdc&mcomii^^mm 

[0014] 4^^a^gl 9«^63&^D26U>^>^^g¥ 

1 3CDUi^xa? 1 3 a5Cf=-^^/^*X 1 0 licO^ltitf 

L. iliRfi-^l 0 2CD^^U^:^>^^1 3a^Jg^T€>jl 

»^m^tu;^;-r^c<!:^j:oo#«&4S#iit?o mmt^cu 

i^^X^ 1 3 btc5 1 2S«6*. US?X3? 1 3 cCCl 0 2 
4SJft^. U5^X3? 1 3 dtCl 5 3 6»ift^S€fiA^-C 

[0015] ^/c. Uv^Xd^af 1 4CDlxt?X:$? 1 4a. 
U>?X5?14b. US;^X^14c. Uv^X^ 1 4 dCCj^ 

ur*>iHi>ti;^j:^j[lr-en^ntc5 i 2fi<bc^^f^-^|gj 
^S^ii^rfc<o ccDix^tc*5i>r. AW:t^SfJ1fiSg 

2 0<by'=tU2 l(Drar7=-^?(7)DMA7=-i>K3l(7>fi:^ 
S;!?^^0/c^^ft3^ffiS^l gtiDMAf'-^^ 
^gl l©$r^lHl8gl 2 CCMbr DM A^ttfi-^ (EN 

A) 1 os^mtj-r^o 

[0 0 1 6 ] CODMAiiibfi-^ (ENA) 10 3^3 
l^^tmm^^ 1 2«-feU^^ 1 5(CMLXUiy:^^m 
1 3 7!P6W:^;$nrc^€>4o(D:/ci^; ^oywii^r Fux 
i0 6<D^^ui;^x^i3aK:fiiJ$$tir. Hi:^??nr 

l^^fii (0Si6) //^illRSti^i^CcMtRff-^ (SL 

1) 1 0 7^ai:^-r^o ca)3i»^{i^ (sl d i 07 
^m^h^xmwm^i 2\ttf^:^^ 1 eccjtu^-y^ 

fi#(LATl) 1 0 9?:ffi;^?*r^, 
[0 0 I 7 ] C(D^ ^^m^ (LAT I) 109^St:f 
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x^-j^mmi^p^Ti) 1 0 9*Hi;bo/cf*-r<'tc. 

1 3 ccc^^^nr. w:^7snrt^^ffl ( i o 2 4# 

J:^iciiiRfi-^ (SL 1) i07^W::^-r^o 

[0018] */c. ttJfflHUSS 1 2 ti|SIB$iC-fe ^ 1 7 10 
tc» u 1 4 6 tH:^i Snr I > -5 4 ocD:/a 

^:^^CDr-^^l 1 3<D^"^U>?X^ 1 4 a^C^ft^tx 

Ui;b$nri^€>ffi (5 i 2fi) f)mtR^ti^J:^(fC 

miRmmsL2) 1 i4%ffi:tjr^o c<Dmvim^ 

(SL2) 1 1 4^J:or3lt^^n/cfil:^^-feUi7^ 1 7 

CC5*U^ ^r^m^ (LAT2) 118*W;^'r6o 

[0 0 19] CO'yy^m^ (LAT2) 11 S ^^l-f 

a-;. >7 IcDr^-^^ (5 1 2<1) 1 1 5^;^7'>> hS?g 20 
(LAT2) I lS^mtihfcik'r<'(^. -fe 

u^^ 1 7Cc*tLr ue^x^gfi 4:0^6ta;^?3nrc^-s 

40(D:/a5;i7(D7'-3?Sil 1 30^^Ui^X^ 1 4 c 

ati^tixi^^^m (5 1 2fl) -TJ^cCt) 

(s L2) 1 1 4*a:tF-r^o 

[0 02 0] W±<DJ:^^CL/r. ;tr't7 >^ 1 6 <b i^'t? > 
^1 8k:aj»ifii;&5-fe';^ hStiSiSlJfflllpIgSl 2tiDMA 

f^-^s^^Bgf&'T'So -rjat)-^. siMpgsi 2«AtH 30 

t^mmmmz o^^^y'-^^s^m'^ (REQ) 1 1 

xv'-'^^mmmm-^i 1 2^tu;^?T^o c(D<h^. ^ 

ip(Dmihr Kux (om&) ^^^^ev 2 icor Fux 1 

1 I tbXj(^V2 1 K:*form;^;$tiri>^o 

[0 02 1 ] >^c*J. *d@I[slKl 2^t^^>^ 1 64sJ: 

fflI^g2 0*>67^-^Kj^li*ft-^ (REQ) 1 19€: 
§t:f/cii^K:«. ;^^?>^ 1 BRZJ^. tf^>^ 1 8CDM 40 

ft-^i i2^mtf-r^o ccDi^Ktc. ^xccdmat"- 

1 Si-feU^^ 1 7(Cj:o-CiSIRStir. 3?7'iy> 
^ 1 6*5<i:(>':^'^>^ 1 SiCMLXa\t}StlXi.^^^ 
[0 02 2] 2 1 tXai:bmW^Si2 OCDfSXO 

#ife<D7^-i> 1 2 o<omMi)^%T'r^tAmtfm'ims 
2o\tmmM^i2(^i(tLxy'-^^m^m^ (re 
Q) 1 1 Q^mtir^. mmMmi2{tAtidmimmm 

2 0ti^^y'-^^Si!tm^ (REQ) 1 1 9*SC:f^ 50 
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i5'0':;^<i-^{CLKl) I lO^mtJLXiJ^y 
(CLK2) 1 1 1 ^tiit}LXiJ^>^ 1 8CDfii«:m 

nm^o ^mk. mwrnmi 2»y^v 2 1 txmti 

mm^m:2 0 (^r ^^mmmm^ 1 1 2 ?rm:^ 

-T'So CCDi*. ;<7*i?>:$? 1 6:^|i6«DMA7=-^?eit 
TSf'-tS'CDTKU'X (iSifi) f)^M^^)2 KDTFU 

XI 1 1 iLr^-ty 2 uc?^L.rW;^$nri^^o 
[0 02 3] 2 1 <bAtH:;t;*triai^g2 ocomx 1 
#«&<7)r-^ 1 2 OCDfeii^&^^T'rSiAm:^**!®^® 
2 0 »SIJii|llll« 1 2 cc*f urf^- :>IEillS*ft-^ (RE 

Q) 1 1 ^^mti^^. mkcn^oymv^^m&h. a 
ai:^»^s2 ot^h(Dl'-^mkm^m^ (req) 

1 1 9«:St:fr*0tSP@I8gl 2tmt>iyfc. ^ay^m^ 
(CLK2) I l7t^Cj:r>Xtf^>^ I 8(Dm^^l^crj: 

tLyd^m^jm^ (bes) 1 1 e^mti-r^o "tcot 

^-t y 2 1 <bAW;^SiJ®J?S2 OCDrat?^*^?'^':. ^ 
St^CDT KUX (5 1 1#«&) CDf^'-^CDeill^^tf^bn 

[0 024] SfJiamSS 1 2 ti>^n j^Tft-^ ( B E 
S) 116«:^t:t. ^©mc. Affl^?*Jr(S^g2 0:?&^e> 
7=-^K3l^^<t^ (REQ) 1 19^SC:f^<t. ^ 
^fi^(LATl) 1 09i^-;.^M# (LAT2) 1 
1 8^mt}^^a i7^>^ 1 6{iC<7:)^ty ^m-^ (LA 
Tl) lOQ^^iff^t-^lyp^ lbfy^i^>tiitt^tlX{,^ 
^Z/Uy ^3(DmP^r KUX (1 0 2 4»ift) 10 8* 

[0 02 5] mmmmi 2\%ti^\y^ i ecc^for^^ 

5»^M^(LAT1) 1 0 9*tfi;^U/cf^'r<'CC. -feU^ 
1^ 1 5CC>[^L/r Uv^X^af 1 3t^P:>^-n^txxy.^^A'^ 
i57<Dggj§r Fux 1 0 ecD-^^ut^xa? 1 3 b 
ccffij^snr. ttj;^5nri>-5fii (5 i 2#f6) -rs^cct? 

fi^ (SL 1) 1 0 7?:m;^-r^o 

[0 02 6] if/c. >57':;>3?1 8KCCD^->^^fi^ (L 
AT2) \\8^^\i1^t'^\y'P^\liPhm-n^tlX 

c^^f=-^?&i 1 5*:^'?>h»?i{IiLrg«^tyo ©J 
©JBSSl 2«;^7'J7>^ 1 8K:*fLr^-^^<t^ (LAT 

2) 1 1 8*ffl;^^L/c^t'r<'tc. -izu^^ i itfCictux 
ut^x^gf 1 4;5^^6ai;^^nt:i^^4ocD:/a ^cdt" 
1 3cD^^ue^x^ 1 4 bKifi^^nr. a;^) 
^tirc^-Sffi (5 1 2<i) 'rrj:t>%zfay^2<D7'-^ 

m^iR^tiij^'^^miRm^ (sl2) i lA^mt) 

[0 02 7] ftOa«p|Ki 2«*'^;>^ 1 efc^ry^fi^ 
10 9*. :^'i;>^ 1 St^zfv^mm 1 8*Ui;^?b/c 
2 1 <bAm;tiSfl®SS2 0«:>PtLrf^-i>^ 



7 

O»«&30^6 5 1 imf&<D^^y^ lCCOl>ri 0 2 4# 

^2cr)^*&r KuxiT^-^^Sj&i-eti-en-feu^^ 1 5 
I [0 02 8] Ji^xcnecDaSf^^Jgoii-rcchccj:*?. 

oi$^Mft^ (CTC) los^m^-r-^o dm 

n ^•rJ&*D%:/n ^ ^4(DDMAf'-^l£j^4itc$(JtaJ 
[elKl 2?&>6(DatRfi-^ (SL 1 . SL2)tCj:or, 

[0 02 9] ccr. ^^mmmsi Q^^hr'-^^m 

(EOP) I0 4f)mm^^l 2(^Xt^^tl^t. DM 
A7^--!$?iEaaiifP^j|^T^-5o *>0. 7^-«d?lKiili|i^Tft 
(EOP) 1 04;^^A;^$nJ^j:t:tntf. Mfflllelffil 2 
{i;^'^>^> 1 6i:^»i7>^ l 8 Cc^n-en v ^fi^ 
(LATl) 1 OQi'^^.^m^ <LAT2) 118* 
m:^ ^ 1 cDg3*&T K ux <b 7"- ^ti^axo iA 

:/P';^^l30i64-:>(?):/P;/i7(7)DMA 7=^-3? 

[0 03 0] tjiio. ^^mmm i 9 ^^rn^r 

4 o©M^%Ji;X D M A f^- 4?|g^-r 6 /cesb© D M A -r 
[0 03 1 ]@2«. *:^B^<D^2(D^WC^€>DM 

mi tmcs^^(^\tm-(Dn^^{4-r. mmt^at. mi 
tmm(cDMAy'-^mkmm:i i*n>hD-;i/-r'5 
^^mmm&i 9t. oMAx-^Kiiiccfflc^^^^u 
2 I txm:hmm^m2oi^im^tixi^^. ^2^:^ 

C^r. 1 Hi^:^^CDDMA7^-^ISiiga-C*>0. m 
l<ODMA-T-^^mSkm:t(Dmmt. DMAf-^^ 

mr^r"- ^<om^mm'r^m2<Dmm^mt lx<oi^ 

[0 0 3 2 ] 12 kt^^m^m. I 9 <D*i]@ItcS-:5# D 

iAA^-^^i^^mmri>fssvm'Wtti,x<DmmM 

ffi-e*^. 1 3«DMA'r-^fS2l*tf^7=-:>C[>:/n 
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Uv^X^gfr^O. 40(DUv^:^^ 1 3 a. 13 b. 1 
3c. 1 3 d:?&^6«fiS^nr*>0. 4^3iyjQ;a^^Sl 9«: 
<torDMA7=^-:$?iEai-rS7^-:$?<D:/n v ^(OM^^) 

[0 03 3] 1 4ttDMAf'-tS7ieiT€>x-^<D^?r 

fig^'r^ll2<D<^#©<hL.rous^:^^gfr*D. ^: 
USSWcfcc^r&ii ocDUi^x^ 1 Axm}S.^tiXi6 
cfi^MS^gl 9^cJ:-:>TDMAr-^$St'r'S7' 
10 -^(D^:?^^^^^^. *«te0!lCc4oC:f-5DMA 
7=-a?teiM3n^40(D>^n d?tt|g-cr>f"-:$f?»r* 
-So :^\yV7.^{cmM^tlh'f-^mi;^. DMA 

f'-*:^fei^"r'Sr^--^^;&^e>i*?K^/c*><D<i:'r^o -r 

^SrtD-^. m^<0'f-^^^^l'pti:{.^m.^WtM'r^h(0 
[0034] 1 5t3:'feUi7^r*>0. U>>X^?g¥l3«: 

^^nrc^S 4oggj&r F u;^<d^ -fe^x^DMAf^- 

^h. 1 6t3:DMAf^-^$K3M-r^f"-i5?(7:>T KUX* 

[00 3 5] 1 8«DMA7"-drKaiU/cf=^-a?CDlS>&^ 
OCC3^j:o/cf*^;?7^> h ^•i;>*?f ^ i >^n ^^TM 

-^(BEs) I iQ^mmmmi 2(^m'r^<Dx^^^ 
30 [0036] mmtj:mf&^i>-:>DMAr-^^mm(^ 

fcciry't';2 i:^)^6AHi;^$»J^^a2 occ^tur-r- 
^^^i^^s 1 2mx$>^4-:><D^ay^ i-y'a-j^ 1 : 0 
mi&^^f^ 5 1 1 ^Uy^2 : 5 I 2^^^^^ I 0 

2 3Sa. :ftiv^3 : 1 0 2 4#a6;&^6 1 5 3 5# 
jfi. :fx2y!^4 : 1 5 3 6Sfi6;&>62 0 4 7#ii6) 
Uy^l^ -i/Uv^P^^ ':/Uv^2. ':ftiy{7 4(Dm 
X. «yiUDMAf'-^R^-r-&ii^*«»lCCgSB(Di6{^ 

[0 03 7] **Mffi^l 9{i^6:?&^Gi?>U>^X^if 

40 1 3©u5^x^ 1 3 aicf^-^/N';^ 1 0 1 cco^ai;^ 

jltRfi^l 0 2CD^^U>^;^t5? 1 3a*fg€-r'5ii 

S^X^? 1 3 biC5 1 2#i6*. U^^;^^ 1 3 etc 1 0 2 
4S«6?:. Ui^X^ 1 3dtCl 5 3 6SJ6«:S#3AAr 

[0038] Ui^X^gf 1 4(DUt>X3^ 1 4CC*f 

or feig«3^j:^mr7=-:$?^5 1 2;«^6 1 *?|C*/c5 1 

tfmwm&2 0 ^ V 2 KOrarx-^^ODMAf^- 
50 ^igSKDe^^SJ&^^O/ciS^fCEti^SSg 1 9»DMA 
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f^-^IESSSBl l(D$iJfflI|pBSl 2CCJtLrDMAe«l 
m^(ENA) I0 3^mt)r^. 
[0 0 3 9 ] C(DDMA4fll(j(t-^ (ENA) 10 3^S 

1 0 eo-^-^ui^;?^^ 1 3 accffi^snr. mtf^tix 

i.>i>m (0#ifi) *^jatR3nSJ:^tcatRM^ (SL 
1) 10 7*ffi;^T6. COiltRfi-^ (SL 1 ) 107 

(LAT 1 ) 1 0 94ai:tj-r^o 

[0 04 0] CCD^ >^fi# (LAT 1 ) 1 0 9 

^tti^>^ 1 6l*-feUi^i$? 1 53&^6ffl*$nrc^^:/ 
a^^^i(DiBf&r Kux (o#Jft) i0 8%^'>>hS 
fgffli brmiit^o MiSIelK 1 2 ti:^ > ^ 1 6 ^>^f U 
(LAT 1) 1 0 9«:Ui^jL/tf^"r<'«:. 

1 3 ctc^sHSsnr. m:ij^tix\.^^m ( i o 2 4» 

cfc^tCilJRIt-^ (SL 1) lOT^a^j-r^o 

[0 04 1 ] */c. Sfj®iD]5Si 2^mm^ctf^>'^ i s 

^CStLr^*:^^^-^ (LAT2) 1 1 8«:tli:^-r^o C 

8«Ui^X^ 1 4f)^^mt}^tlXi.^^ 1 0(D:/a >^CD 
(5 1 2ia) l*?lt^/c«il 1 

[0 04 2 ] W±OJ:^0CLr. j^*^ >^ I 6 i > 

tP^h'f- ^m^m^mmK^Q) i xQ^^^^^tm 
wmui2\tj(^^)2 \tKmtimmmm.2 0(^m\^x 
y'-^^mmmmm i2^mtir^. cor^-^^m 
wmmm 1 2^sctTy^v 2 i«r Ku;^o#fl&<D 
7^--^ 1 2 o^ta:^L. K^t}mmmm.2o\t^^^)2 

liy^hmti^ntc'f-^l2 0^m^iM3^ C<Dt^. 

1 6:«P6«DMAf=-:$f|S^-r-Sf'-iS'<D:/n 

-^^(Dl^JSr Kux (osffi) 7)^^'ty2 icDT Ku-;^ 

1 1 ItLX^^V 2 liiCMLXmti^tiXl>^. 

[0 04 3] COi^KtC. ^XtCDMAf^-^ISjM^n 

:^^\AiPht}^>^ iStcH^Vxmti^tiXK^i,. ta 

is. mmm^\2\ttf^:y^\e^xif. tf^y^ is 
(Dwm^ximmmm^^i^Aitimy^m 2 o 7=^ 
-^mkmmm^ (REQ) 1 1 9^^mcm^(fCkt. 

(omfi^o^^j^n-yxf'-^mkmmm^i i2^mt> 
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[0044] mmm& 1 2 «7"-^^*iitapm-^ 1 1 2 

^t±l;^?b/d^. y i^ff-^ (CLK 1) iio^ffl:^ 

Lxtf^>^i3<Dm^imu^^i:^o ^tc. mmdc^ 

a^y i^fi-^ (CLK2) 1 1 7%tH:tyor/7'^>d?i 8 

(om^imn^^t^. ^^V2 I tAmt}mmmm2o 
(omxomf&<or'-^ 1 2 o<o^m^%Tr^tAmti 

*JSP^B2 0»*«SPIiI8Sl 2icnLXr'-^mk^^m 

n (REQ) 1 iQ^mti-r^o 
[0045] MffliiBiss 1 2 uAmt}mm^m: 2 0 
10 -^mkm^mn (req) 1 1 9^^^:^^^. mwM 
ggi 2U^^V2 1 iAffl:^;SiJtaiJIS2 0CcstLr7'- 
^KiiSJJfflifi-^ 1 i2^m;b'r^o ccDi#. :^'i;>^ 
1 6?5^6«DMAr-:$?fei^T'5'r-^CDr KU>^ (1 
t^^^V 2 lOr KU>^ 1 1 1 tLX^^V2 1 

[0046] mmMm 1 2 ^t^- ^^mmmm^ 1 1 2 

?:ffl;^U/cf*. ^n-^^m^ (CLK 1) llO^W:^ 

n >^(t# (CLK2) 1 1 7^at}LXtf^>iil 8 
20 (DfiS^iiSgL^i^-So ^^U2 1 iAm;^®JffliSg2 0 
cDranSBbcDf'-^S? 1 2 OOKiS^&i^T-r-SiAHl;^ 

©Jtaisis2 otiffj^iiPissi 2^cMiyxr-^mkm^m 
^ (REQ) 1 1 9^atir^. 

[0 04 7] «f*cne>OD»f^^«Bll^. SUtSllKl 2 

f)mtiLfc^Uy{;^m^iCLK2) llllfCji^Xtf 

6tH^)Sti'5>;*:tcDMAf=-a?i£iii'r^f'- ^(or k u 

y^^S5 1 l#16-C^^o CCX. KV^tinm^m:2 0i)^ 

mti{yfc7=-^m^mmKEQi) 1 i9*stj®[iiKi 
30 2 iO^^t^r -5 <b . *iii3Piisg 1 2 «^ ^ i; 2 I tKmtiUm 
mm,2o^n{yX7'-^mmmmm^\ 1 2^mtir 

[0 04 8] ccD'ik. mmm^i 2ci^u v^m^ (c 

LKl) \ \0^mti\^Xiy^Zy^\^(Dm^\Mn^ 
Hf^o ^/c. |HlB#^^n-^>7<t-^ (CLK2) 1 17* 

tf^>^ 1 sk-xfmmm 2iicm^x':/u V !?^^^Tm^ 
(BES) 1 1 6*m:^-rSo cn*4>-5r. :/p-y^ 
1 © D M A 7:^si^7-r -2) « 

40 [0 04 9] SiJSinilKl 2 5i:/a --^ ^*^T(i-^ (BE 
S) 1 1 ^^^V^ht. ^ -./^fi-^ (LAT 1 ) 10 9 
fyy^m^ (LAT 2) 11 8*a;^'r^o tfO:^^ 
1 6«CC0^^^<1^ (LAT 1 ) 1 0 9*§C:t^<b"b 
U ^ ^ 1 5 *i6ai:tJ 3 :/0 3 <DB3>Sr K U 

X(1 024S%) 1 08«::^'i?>h^ffliLrKii 

[0050] iimmui 2^ttf^>^ 1 6ec*fLr^ 7 

^ft-^(LATl) I 0 9^mtiLtcikf<(tC. ^\yi7 
^ 1 5iC*tL'CUt^xa'af 1 3;5^6ai:*$nTt^^4o 
50 <D:/P-5r^C0P3ter KU:^ 1 0 6<O^^U2;^X^ 1 3 b 
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tcffif^snr. ai:^73nrii-5ffl (5 i 2»») -r^ct) 

(SLl) 1 0 7^Ui;'j-r^o 
[0 05 1 ] S/c. :^'>>^1 8»C(D^!:^^fi-^ (L 

AT2) 1 1 s^sc^r^i. 1 4^^e)Hi;^^n 

ri^^ ^(Of-^^ (5 1 2<i) 1 ^ 

tc. Aai;^Sir(aJ^S2O:0^6f^--5?te^g:^ft^ (RE 
Q) 1 1 9^§Ct^<h. SfltamSSl 2«^^U2 1 tK 

(REQ) 1 1 9*§t:f/c»^tc«. SUiSPIUgSl 2»:^7 
»i?>^ 1 Si6J:i^tf^>di 1 SOJ^cD^T^^oTr^ 
-i5?g3M$iJ®m-^l 12*tH;^-r^o CCOJ:^ ^cttf^tc 
<fcO. 0S«&3&^65 1 l#fl&cD::^a':.^ 1 Jcoi^n 0 

':fUv^2(Dm^r l bi^^h^ti^ti 

[0 053] mxcfih<om^^n^ ji-r c icc j: 0 , 

:/ci >^3. :^n ;;^2. :/n ^ 4cDllIi 

^*^^fi-^ (CTC) lOb^mti-^^. -ys. DM 

U V ^rrjity^zfV^ ^4CDDMA'r-:$?i£2|ificc*fjai 
USSl 2;J^^6<DiStRft-^ (SL 1 ) 10 7CCJ:-^r. :/ 

6 1 ^^K>/cffl^5t.>?>^^ 1 4f)^htf^>^ 1 8^?tL 

r Hi::^>'r ^ <b c > ^ -iicDS6f^^ J: o r 3 nri ^ ^ o 
[0054] c c-c. ^^umi^s 1 9*^6^- ^mi^ 

(EOP) 1 0 47:»i$a@ilPl8Si 2k:A:^;5n^i. DM 

■^(EOP) \0 4ifiA:h^rirj:t,^ti\t. AmtfUm^ 
Si2 0i)^^r'-^^mm^m^ {REQ) 119CCISD 
m^m^l2^ttjO>^l6ttjO:y^l8(fC^ti 
^tl^v^mmLATl) lOQt^y-j^fm (LA 
T2) 1 1 8*Hi;^ur:/n-y ^ l(Dg3*&r Ku;<<?:x 

<D D M A f= - a? Kai * SI «3 iM Uf ^ o 
[0 055] Aj:^6\ ^^mmm. 1 9 «7^-- ^>SilD&^T 

fi^ (EOP) io4^mmmmi2(ci^uxmt}'r^> 



(7) ^mw-i - 3 6 8 1 9 

12 

u e> Atu:^Misiiig'^<D d m a ^^mi:mM o tc 

^^tg^Ur DMA7"-^^€:tT^ 4>(7)r^ntm^ 

[0 056] ifc. i:i±(Dmmm(^^^>x{t. y^uoc 

mc^o tfc. ti±<D^|Sfe«?II^C*5Ur{i. y^U2 l<bA 

m:^$fJi3iiilS2 0cDPBl«aacD7'--a?>'>*;^ 1 2 0 

?3:^>^tct-€>ft-^m^ii»n-r ^ C <b J: 0 4i:^«iffl^H 1 
9:0^6CD7^-:$f^^'X 1 0 1 ^*fflLr fcj:0^o 
[0057] KiiCDjUfeM^fcCirttDMAf'- 

(D«^cc:tec>r«>. *ijaiiagSBW<Dl«rfPfiS;ur«>J:c^ 
[0058] $ etc. «±<D||Jftefi»lK:*Jlir DMA 

tLfcf)^ cti(fcmf^ti^h(oxtj:< . y'uv^comfth 
30 r€>cfcCio 

[0 05 9] 

[^^CD^A:^] l^(0'yay^(ODUA'f-^^Mi)^^ 
TLfc^^dc^ a:^tc;XcDya-y ^(DDMAf^-^^^ 

[0 06 0] 3e>^. tt':**iissiaoci-:>r*>. 

m 1 ] *l%0>gcDll 1 OUteC^lCC^SDMA-r-^Sa^ 
[02] *I^IB©^2©*J6eilK:<^6DMA7=-d??g^l 

^momf&mx^i^ 

1 1 DMA7=-i?feai^a 

1 2 $fjai[Higs 

13 

50 14 Uiyj^^m 



15 -feU^^ 

16 tl^l^^ 

17 -feU^^ 

18 :^'>>^ 
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(8) 



!^ga¥7 - 3 6 8 1 9 
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% 1 9 4i^^S^S 

2 1 



[^1 ] 
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